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(57) Abstract: 

PURPOSE: An optical disc structure is provided to improve reliability, to 
reduce test time, and to save manufacturing cost by recording and 
reproducing a test program within a short time loading an optical disc 
automatically. CONSTITUTION: A program area stores and records 
users data. A test area records and stores test data to inspect quality 
of disc which is continued to the program area at disc boundary. The 
test area includes the first area to record test data and the 
second/third area to have a designated surplus track at left and right of 
the first area. Volume of test data recorded at the first area is 
adjustable. The test area is included within a lead out area. The test 
area begins from the last position of a program area. A CDIA(Compact 

Disc recordable Inspection Apparatus) includes a first spindle(48) to pile up a several optical disc manufactured by a 
common manufacturing process, a second spindle(50) to pile up a good disc after executing a quality inspection by the 
driver(40), and a third spindle(52) to pile up a bad disc after executing a quality inspection by the driver(40). 
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AIM §§5^ OI2JES 20^X1 
OI£3 

sa«SE»^Aissi?Ajssi54-ieaiojme4-2oi 

Sa*SS^AI«a?SBSa^OHtte 109-1303 
3^l£¥aiAI^OI9£e§54-7 



(5 4) » q ^3S| ?a 



S g?g2| SCI±3 ?5b, Afgxf CIIOIEPf 3I^HS£|fe HSDg S«3f; P±3 £1^*011 E^n™ 

93011 a^moi ci^32i g^e SAia^i A a eii^m qioieui ^JHStib eii^ s^moi 
mm q±b &o\\ D\m xh Scheie xiigge sixi &2°£ah, aim oil cm £j£i£2t chsoi «i£ uigi g 

B»te 2bU. 



£ 18 gEH »C|±3 SlSAI^xIM EAIofe ?&E. 
£2bg ttSOII WE SP±3 BSaM9flS| Jiaisie! ?«E. 
£ 38 B tttBOII CHE BP±3 M§SAFSx|2J S» Al^g ^3E, 
£4^g 108 Oil WtB EU±B EM^M^X\9} Ui^ EAISlfe M^E, 

£5^g vson mm gp^asj ^££. 

£6§g ttSOII OQE ^Cl±3 g§!2A|2| i§i EAI6fb I§£, 

£ 78 S ttSSI QB AIAI0II0II 0JB BP±3 MUSAf 3131 EAISffe 

£ 8a U1XI 8cb £ »S°| £ QE ^ A| Oil CHI CQB 3CI±3 MUSAf I§§ £A|6fb t§£, 

£ 9b Oie C|A3f AS ^3 WIAIE, 

£ 108 ois 5i9°i gstoiss =?g oiiaie, 

£ 118 OIM SigSJ SISSSB ?l§! ^£ OIIAIE. 

* £35] ^fi ¥"011 CHSJ ¥s°j £g * 
40 : ££IO|« 44 : Eg * 
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g 48.50.52 : 
3 62 : ±&m EE! 
= 2Ei 66 : £9 2 EH 
ilOl^ 70 : 

POISE EEIOI^ 74 : MO] £*' 
78 : OSP 

SMIAI 82 : OfOIBS ZZHIM 
86 : bllDI 
90 : eiElfillOl^ 
94 : eJEHUOI£ 

^#ib » -7 gots/ maw^ 
g sp^ag ?soii s*> soip. 

Xl^fXI JI^OHx^b D\m%^2\ E1I0IH2}, ^CI^BSAHHj EIIOIXI P±3 2b 2^ CI^B §y £12 
CHggSI §S WS^^l 3*3 Pill blP2 P£3 §114 KP. 

oiaff 3I^oh« goun gp^Bb jieoii assise xpi ^aio, eiioihs} ji^^oi pe pxii 
m^^M M^mn an. oh^ ^8 % ^31 a 2>ji oigoii e& sj oieoii oh^ ^M^oiEib 2011 m\ 
o\ ±mx\mo\\n b f§£^ on^ eoip. 

□am as 011 sicn/H^xi 2*011 joss xiisoi o\^& »» gioi Mgoi :>f^6Hot am. e>si nasi 

SI! Oil SXlPf g*^EI2ie S^OIIb XtISS «6!fl2| ^JgJM ^OiEdlb 8J0I 1 3S0IP. 

01 ^£ ^8 ^U^BOUHE NcPIXIOIP. m\, OH*? OIAH&I ^gM 3>b BP^Bb ±3211X1. 

g§*M§j. xi^ si xii^nfs eon o\mm ¥^£iE^ 2imo\ bboi gmmxi swpt ^ss^ie at 

HP. 

□ EH AH Xil£Jf BP±3te B Pi SSEMMi MUSAtB EI3, B DM Oil BP±3 AIS2S 

smaap. bi ah s »soiiAib sp^bs nse ^usib §1 iu§ chi chsh/h asmnxf e 
p. 

ge«2J »P±3 SB 2Mb til^^ (visual ) SAf ^ «Wg Ml SA[5fb SSI 018813 2iP. geH B 
P±3 Ml SA^B §OII/d bl^S* BAtBBOII CH6HAH 2»e8MI BBBP. 

E 1011 EA|8f3 £ib bf2[ 1>0I g£H BP±3S| M§ 2Mb ^&.^2§ 4JH2J EBfOI^Oil 2|6UH BP 

^a°j g^e gAfms^ an> &p. 

^ti. SUgxIS^EI Xit££ &P±362| ^gOI ^Pb ^[SafOilAi ^^Xfb Xil^9 2^ £>P^3 § Oil AH 
S2]2J »CI^3B ^^6fOI ^§ AI^B(24)0II SSfffQ. 3 PMOil, ^§ Al^g(24) LH CHI SBS £^l^ 

sxkeaiww oieafoi s«rs ^p^boii qioieib 3wsq. 

S^, BP^Bb dIE ej S^. H^B^ BEIB EIE Ofg S^E^ 9^ }f^8fD}, ^JS^E^ Alg 

XfMOil^l/d Afgtlb GIOIE-lb H^B^ g«OI| ^l^@P. df EfAH £J\ A|^gj(24) LH Oil SSS 
§Tx|S OlSsf 01 01 El SI 71^8 P±32| HSB^ S«0il ^l^8fb 51 01 P. 

0121 ^01 SP^32J E^B^ g«01l m\EW ° , JEJI I ^§ EdfOI«(26)b ^P^B^^P 

XH^Bb ^^Oil 2jaf01 H^ni^I » XIE-il ^StlP. OIS^I B^m^a(HF signal) S XI a 

(jltter)b A|^gJ(24)2J a 01 8(011 U£fi9IOI V( 10)S S^P. 

^Pl P^MaiOI^(10)2| XII 1 PXI1 AlBy E£AUH<14)b M 1 ^§ E^0I^(26)S¥E-| 3 

^m^!^ gy xipi ^§21 6is xneie 4^^^ m, saixpi m ^ 2iE^ p^mbhoiaiejp. 

fiE©. XII 2 ^§ E£[0l^(28)b Al^gj(24)0ll ^P^B^^P XH^£Jb 61 S Oil ^ISSHAH AH^ 

(E^^iOIIE^S ^^UOilB^ls)! *§5I2, OIS^II M2. 6!Sb Al^g](24)2J XllOlofOII XII 2 P 

XII AIB^ H^A||Aj( 16)011 °J^9Q. £D\ XII 2 PXIB AIB^ H^AilAi(16)b ^§ Al^gj(24)E^^ 
El SJ^9 AISdaM ^§2] ^JsxHSIM ^, SAfXP^ M ^ 2iE^ P^M£II0I AI^JP . 

OitUfXI^ XII 3 ^§ EdfOI«(30)b EM SAf ^S^2i ^P^B2J }|31l*! 2#5fB. XII 4 E 

E}OI«(32)b »P^32J »SJ S#&P. fe^l XII 3 ^§ E SJOISWO) Oil A] 2^9 ^1^1^ ^^jg XII 

3 PXIg AlBy H^AllA1(18)01IAi dsXH£|£|B. XII 4 ^§ E^0I«(32)(HI/H 2#9 XII 4 PXI 

B AlBg E^AIIAi(20)01IAi tlSflaiEKH/d P^M6IIOI¥{ 10)011 P^fiaflOiaP. 

BEIB ^S£JX| 818 P^§eilOIV(10)2| SSXH£ISx|(12)b Olioi ^^P(22) Se! ^§ A|^iM24)B 

cuoiH s^tim smot ^^1 xii 1 mxi xii 4 pxia aib^ e^aiiai2i ^jaaaiB xiioi&p. sei 01121 a 

^Ei(22)b XIS73IXI £§ Sxie2| §^01 §^5jE^ Ol^OtS ^ 2iE^ Xj|0l5fb gS^P. 
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* oi2} i>oi gen°j gp^a §9 SMfe sp^aon aioix-i &m ssai^/h aioiEis Jinitj ^, sp^ 

3£VE1 £!MEJb ^S8KH S^SMI 3|^£lbX|2] Oi^ a SQ|a 3 o| fl|5f^EHS S 

USH/H SP^aS^EI £|E £)2| AlSf. E^HHl S32I Al*[, aiE0fS2J Al*f, track) 3} 21®\± 
(index)2J AR. SAI^E. M^l HI XI (track pitch ; TRP). Bowed Deflect ion(DFL), Warp 
Deflect ion(WAV), SP±a2| ^M, Angular Deflection. Vertical Deviation. SP^asj SJS. S& 1 
#21 2«S §2J 3|j|*j s^xl 33 SAf8H2, ^l^setRadial Noise : RNS). 5§ (Focal Noise ; 
FOC). ¥<N M(push/pull) S2| eeiju ^(Tracking Signal). Gil 01 El 3HaiCH <nW£3(Data Carrier 
Analog). QIOIEH PXIBtData Carrier Digital) 83 S Af6H Ai SP±a2| 893 BAIBQ. 

□ £IU §EH2| SQ|±3 §9 SAI 8138 £P±31 2^ SAIW 4 &b EXJISM ^XIU °iP. 01 

518. 89 3 API 4* 8 Site »P±3fc AfgXf CflOIEPI ^I^EIb R^ZIE 93011 *i§ 89 gAU ?I*J Q| 
OlEPf 3|^@Q. 3EHA1 CD-R. DVD-R2I SOI 131010 « Jl^SfS X1I8EMA12I }>XIM &«8HW£lte S 
P±32J S^Oil 2iOUHb gSgl 9 * EPIXH^ £10*812, 0I£ oi m01 ah = *i SAfg o,§> §p±32| °>3 

012} aoi gen2i sp±a 89 sai ^gg gfiii eii^ms eie? sipis ci^a etaa xiis digoiiAi £9 

m l\Xi%H, Xll££! gp±32j S4*2AI1 It 4 s Sib 32^ 2.' 6} 01, XII82] <M£|£0l gOIXIb ^ XII S3 

^xi2 «p. ndin gen2j »p±a 89 sai gjgg di^a ai±eo| gj^g s gU |o| 

Xil£ SS&01IAHE ^ Eiattack time)0l 2! 8. CM EH }fXI SOilAH £X1IS3 E#A|^P. 



□ EH Ai B BSWIAlfc Xil££] SP±3S| Eil^^l 2=£ 2Af£ S^m^. PI 01 EH §3 

p^a groi im mgstcHsis xii8&3 axi awi sma ea. e§i. ^ ^soiiAHb ^ci^a xii^ g§ 
^2i si eism Bom. ^oisai xiis biee y^nxi 

^ we si qs »i5 oige ^ »p^a assoii 



^Ol ^^6^1 S CHI CUE SP^asi AFgXI QIOIE^I ^1® Xl^£lb R£3™<3™ 

3f; P^a 21^^011 ^,^1 S«0il P±32| 891 SAf6f^l $\*} PI^MPIOIE^I ^1^ Xi§ 

£lb Bl^s 5&8fOI ^^SP. 

API 0|^M EII^M UIOIEi^f ^l^£lb M 1 S^3}. ^^1 a 1 S^2J 5}^0i| ^§2J Oj^ 

XII 2.3 S^l 5^6lb ^§2§ §[P. 

^Ol XII 1 9«0il ^l^£lb B\±= PIOIE^g J\¥ ^§2^ &P. 

E§}. A,0| Eil^e g«£ d|E 0^ g« LHOil S^Sfe 513 ^§25 ^P. 

□am eii^m h§3^ s^2i oixm ?ixi oii/d^p Ai^mb 511 ^se^ §ip. 

Oim ^¥§f ES3 ^ ^ S 011 §P^32j ^^0j| CHoHAH ^Ailof^l SS^P. 

& xii ^ s p^2] ^p^aMOiMiAH srs p^a2i p^ai bispi §93ah ^ 

m\t= 210l°£. 01X11 £ 31* XII 5 S P^2J iC|A 3ii 89SA}§J|^ 0I^A|3MI 1 30IP. 
m\H ^P^aPS 1^21 XllSSSOil 2jaHA1 X||51 5!0IP. OHM MOIAH, S£|5|SUI0IM^f g^EjlQ, PC 

siss. g§ Af#su, s^oii sib «839oi oi¥wa *. agAi^ib s§ % mz\ 

pi^qi E£f0 | s§oi mission ch^ 2= ggoi aain aioiEi^f ;i^b ?i 

^QIM SS8PI e^aj 39SS0I 01^01X1^ S!8lb &C\±B?\ XH5SP. 

01 «X XII 5 ^ SP^Bb ^EJM(48) 3011 ttMSAI B ^ V S2| 8fi3AI9X|£ 01^1 20IP. 

E 2b B ^SOil CDE SP^a S §! a AIS XI (Compact Disc Recordable Inspection Apparatus : CDIA) 
2| OIIAI^oi ?£E0IP. EAI9 9A|0llb. ^^6fb b}2f ^01 SP^aSI 89SAH ?lEf P^JH2J EEI0I 
«(40)2[ 2f2|2| ^ni#(48.50.52) AfO|g OIS ^^6^1 ^x|£lb 01 2 (46)011 CHS! 6IU2J 9AI01IOIP. 

E 2 Oil EA|§! blfil ^01. B ^SOII COE ^P^a 89SM9xlb S32J XII5g§0il 2]SHAi XII 5 3 SP^ 
32] 893 SAI6IPI ?16[01, ^U^32J ^§§«0|| Gil 01 El! Gil 01 EH ^1^9 §QA3§ 

"ei giioipm xH^aioi »p^asi 893 aw»fe p^;H2j e^oih(40)m sbbq. 

aein sp^a 893Msxib §321 xn^ssoii 2J6Hai xiiss p^°i ^p^aei ^oi e xii 1 ±&m 

(48)31. 30I E £101^(40)011 2ISHAI 89 SAP! ® g^8 Cl^3i ^b XII 2 ^E!M(50)H}. tf^l 

E^OI^(40)0il 2I5HA1 89 2MJ\ ^, P£3! ^b XII 3 ^ai(52)S SS«!P. 

^. ^P^a 89SAf9xlb gJ^ ±E!13 £l^ ?UI»2 SiCHOt 612. ^ ^£1^3 iJ^ 2^H ^ til 61 

2 2iO10f &P. 301 S3 XII ^9 * 89 SAP! ^t^OI 2.^ P^333 ^Of^^l ?lt! ^E'30l 
2. ^EJ3^ ^P^a 89SAf9xl^¥E-l SAI« ^8 Eb M^2J ^£133 ^O^PI ?l§! >10IP. 

E«!. B ^ V S2| ^P^a 89SAf9xlb XII 1 1(48)011 ^Oj°[b SP±3 gOIIAI °H 3^2] gp 
±Bm SOfAl, 3^1 EdfOI^(40) 30il Eb 3^1 E£[0l« (40)011 A1 89 SA} ^ ^8 P^ 

3b XII 2 ^E!1(50)S 0ieAI3l2, §if P^3b XII 3 ^&J1(52)S 0ieA|5lb 0ie5|S(46)3 S 
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BBP. 

W&M 83I 01143(46)8 Ed|0IH(40)21 ±518 A10I0IIA1 Oil 31^6(311 gXISIbGII. £ 2011 EA|£1 
2 Hb blfil 901 E6f 01 "(40) 2} ±511(48.50,52) A(0|2| g^Oil §12 3(^8 3(44) 8011 9«t9 

W. E8 831 01143(46)8 831 ^S2J 3(44) ^ CHI AH 861S Oil 3f^6f3il S^SP. 

01143(46) XWIb. 831 P40H2I ±511(48. 50, 52)3} P40H21 E 61 01 H (40) A10I1 0I18OA1, ±E!S 

oil p±38 oisaopi met 5oip. edeiai 83i oii43(46)b 83i ±e!88 mum ai ^ a 
b §xis ?aim3 hp. oiaie sxib. oiawxis 988(b 501 3(^8(xi°h 2x1 s*u sucking) 
011 mm sa&p. s^oii 21 & p±32i ntxissra ohai^es eai613 Hb e 9011 eaib 0121 &oi. 

8*T0II 218 P±321 II(Xlb, 831 01143(46)21 6i3(CI±32l S81b 3) Oil S*TS(46a)8 ^86i3, 8 
31 S*f3(46a)8 ag¥XH(46b)01l 218(01 0111 19 2SSE(P)2} S16(E^ ?8£!P. CD ^ AH 831 2g 
SE(P)31 1^8011 tt}6(, 831 28^XH(46b)2( 91£lb SSf3(46a)8 88(01. 831 CI ±31 g361b 3 
3^01 BflEIOI. Cl±33( 88*1 831 011513(46)011 8^8(311 8P. 

oig^i moi Bssi ci±3i ihxib 83i oii43(46)8, *88i^ 88ioiss3 » §js §»g skoi, ± 

5.1^(48,50,52)3} E6}0I«(40) A10IS 0186(311 SP. 3613 01801 PlOilb. 831 2^SE(P) 

2J 15|0I gXI£J9, Cl±31 ^0(&3lb §3^01 5H XII £101. C|±3b ±511 Eb E6J0|«2i ±§ 91X1011 
Ef«f« 50IP. 

321U 831 01143(46)011 CHB ^88 01618 ^8 Oil 8§£lb 58 0(UP. = , 831 C|±3 

1 88*! SOiA]f o| x| ^ OllAI3lb 501 31^8 =?£0\¥ ^8(P. 0111 19 P40H2I Of^E^ 9 

8£ioi, 83i ci±3M mx\m ^ Hb 8xi8 ?es(te 5E 3(888 1^013. P40H21 2H8101 3(^8 

0(83( 831 0(821 2*11811 4»8AI8 4 Hb $?3§XI Eb S3IBSXI8 0186(01 fe'^S ^ 8 
BOIP. 

□ eOil ^,^1 0l!5J2j(46)g bf2[ 901 ^^1 ^§21 3(44)011 ±§Z.^ ^5f ^101 }f^81El= =?£ 

£joi ap. oi a a 9 a oil cnmoi e iooii Bismol tfma^is bp. 

0ll5|a(46)£J ^mOISSXIb, ^>^l S!S 3(44)21 UI^OII Sll J\^t>\n gxlElb ?IS(44a)21. fefPI 913 
(44a)2| 2J^£ xl^Oil 5>M£IE^ S^£lb 0ll5|g(46)2J XlS^(46c)M SSmOl ?^9U, ^Ol 
(44a)2j fil^^Oilb. XI 8 01 S^£I01 &J\ x|§^(46c)b ^>^l ?iS(44a)2J xl«B °i^| [Qj 

EOll ?-IS(44a)2J sJ20il CCIdlAH, a.x.^o^ ->t«a^l 9U. 01 [Ili ^^l 011^^(46)8 S!82| 

3(44)011 S|8(0I 6T8(a»o£2| 01121 8 4* 2iE^ P(0IE£101 SiOlOJ ^8 8E0IP. ^51 ?-IS(44a)8. 
S^USOI 3(fcB SEI(M)0II 2l5f01 SJSS^I BO. m\H 0IS5iS(46)2| SO Oil b. Elflti!AI(46s) 
1\ MZ\S\0\ 2iP. 

E 10011 EAIff ^?^01lb 0I1^S(46)M ^6f Oil ^^6^1 ^^8fb 3011 CUB 8fP2| Oil Oil 838 5 
OIP. 831 OI85jg(46)8 6T8( 0llA|3lb PE &8 S80IPf 2i8 4^ HP. 0118 8 

01. 0ll5]S(46)e ^(rack)Oil ^ximn, ^Ol ^lAl^lb KlUejl SjS^^llOl 3f^B SEIOil 2 
18(01 ?33(b 51E 3f^6fP. ^>OI III U 2i 8 Sj2AI3lb 5011 2|s(01. ^8 &m£!M 80AH, Oll°|g 
(46)1 ^8(S OIlAl^lb 501 3f^8(^ll BP. 

PE eHOIIMAH, ^e^i£^Ai E 3H^g e^OIP. ^31 S!i2J 3(44)21 LH¥2J 86(011 2!!E£|±^ 
El ^xl6H2, 8^1 eHE£|±^E2| gZlV^Oil OIl^JSM ^^I8(b 51 2I0IBP. OiaiB ^1^^ 
1 3^, ?1M£I01I SEHOil 2JB US 1^1 S^6fb 5E^. 0I1°|S2| 86( 811 3(^8CHI 8 ^ 
H8 50IP. 

P80ilb 01151221 SJS^lOil CUB ^82| 01IAIE2J E 111 8S80AI, 831 018461(46)21 SJS^lOil 
m\0\ 888P. 0ll5|g(46)2j SJS81S, ^§^E^ SI82I 3(44)011 2181$ 4^8SP. 831 & 

§|2J 3(44)8 ^83(44s)0il 2I8J0J. & 88011 218 8X121 £fll XI XI B (49)011 sJS 3f^81^l XIXI£J01 
HP. 3£IH 831 g83(44s)8. 2^3101(45)1 18[01 ^lSEi(M1)0ll 2J8f01 sJSIl^OI 2^1 ^ H 
E^ ?8£J01 HP. IK EH AH 831 ?BEH(M1)0I 9180. 831 §8 3 (44s) 8 S83|(X(45)0II 2JB 1^ 
SB Oil 218101 S128f^ll SP. 01 OH. 831 511 3(44)2] s!2^2| 101b. ?8SH(M1)2| XHJ CH 

8fb 5011 218(01 ^^8(^11 «I013H81P. ^, 91SE1(M1)21 §\E^M i, f XI81b fflS^aWSXI . Oil S 12 
2i!3CH 1011 218(01 831 ?SSH (M1)21 SIS^M 10181b 5011 218101 011^^(46)21 SIS^IOI XHI CH EJ CH . 
P4-^H2i ±&1(48. 50. 52)011 Off ?|XI1012(. P4^^H21 Ed(OI "(40)011 □B ?l XI ^101 8 4=S8 4> H31I @ 
P. 

E 11011 EAIB ^AlOllb 831 ^§2J 3(44)1 §iSA|3lb 5011 216101 0I1^S(44)2J sJSgll 3(^61^1 
: ?88(b OIIAI^oi ?a0 y 83(8 5011), 01 Oil B8£lb 58 Of UP . 0111 1CH. SIS^2J 10131 3(^B 
^lEEll, 831 Sif 21 3(44)2J 21^2011 1^1 2^8 4> HE^ ^8 51b 501 3(^8 5E 1^01 
P. E PE ^801ISA1. 831 U23(44s)3l ?1SEH A10I1 *1E^11 §8101 1^1 ^^BE^AM. SI 
§21 3(44)1 1018O/H sJ2A|3lb 5E 3(^8 5 OIP. 

PlOllb 8^8 0114221 86(81 SSSSOII 1^1 Z}B»P0 8IMSP. SXi SP(M)3| 91 

£19. 831 01143(46)8 83 Eb 813EE 0I16CHI SP. 613E^ 0116(01, CI±3M n(XI8(b 3^ 
1 01IS 801 £960, 831 01142(46)01 8(3ES 0116101, ±511(48.50.52)011 ^#£101 Hb CI ±3 
Oil 01^1 £19, 831 EiXI^AH(46s)01IA12l ^XltlSOII 2)6101 CI ±321 S6(b 8EH£(b 51 5(311 SP. 
3^9 831 SS8H(P)3( 1^6101 g^g(46a)01lb CI±3M ^0(10lb SS^OI ^^6(3. 01^8 
Oil 216(01 P±3b 831 01143(46)011 ««(BP. 01 618 8EH01IA1 831 01143(46)8 8¥S 0ll6(3i 
U. Si§ 3(44)21 512811 16101 2120116(311 & °. E £101^1 ^8(01 C(A| 81B 0118(311 & 

P. 01 a 8 86(81 SI 312818. 8^8 U12( ap. 3613 P±33( fiBIS E£(0|HOII 9S[£I9 . £!g 
gH21 8X18(311 £1CH, 91X1011 C|±331 B^EIOI. ^81b Of 21 ^8 GII±M8 flB HI 8 01 

4*88 50IP. 3613 E1I±M3| CI±3M E6I0I" (40)011 A1 7>1 LH CH PA| 8(L(2] ±511(50 Eb 5 

2)011 3#6(b 3(88 8#B 531b ^^2§ 22)§i 50IP. 
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' BEIB £ wgs| »P±3 SS3AI9X|fc 93| 0I§^S(46) ^ EE(OI*(40)2| XllOiaib ^IMEH 

(4T)1 5BBO. 93I 211EH(41)b 8P±3 MSS AI9x|(CDIA)2| 1**8 Sa5j2S XIIOI6(b 31 

si ^bp. 

OIEHB ^9H1 0l¥01£! £ If S Oil CLIE UP±3 gg2AI9Xlb 31121(41)21 XIICHSIOll XII 1 ±E!M 
(48) 9011 »OIMb P4>2J §P±31¥EH 8IU2I SP±33( 018*18(46)011 215HA1 EP0I«(40)1 0I8B 
□ . 

BEIB 931 EP0I«(40) LH01I 9*t£J01AH B »S2| Q| 01 El 5°S(STP ; Standard Test Program)01l S>b 
ATIP(Absolute Time Information in Pregroove)21 1^°! Mm\0\ ^EIOI «(40)0il SBB »sj8 
9XK5EAI8IXI »8)B 0ISAI2! 931 &5IS9XI1 0188(01 STP Ql 01 EH 1 3|i|BP. 

OISJI STP QIOIEtS 3I^B £P±B1¥P PA| QI0IEIS XH«8H2. XH«6!£2( 01ISEI01I XI 9 B 3IS STP 

0 01 El 8 UIj28(OI S^5|£^ XH^iOl Ol^OiSb XII BB8(E£AI P±32] MlfOI^M BB 8(311 BP. 

931 EE}OIH(40)Oi1AH S3 P±31 SSS P±Bb 21MEH(41)2| XII 01 8(011 01^2(46)011 2J6H/H AIU 
£101 CI^Bi £0l¥b XII 3 ±E!8(52)1 0I8SP. 0(£3|X|1 931 EEf 01^(40)011 AH Cl±3 

1 BBB U±3b 211EH(41)2| XII 01 8} Oil 0|g5iS(46)01l ojgH AHUSJ01 U^31 *0l¥b XII 2 ± 

e!8(so)i oiesp. 

012} 1>0| 931 EP0I«(40)1 H6H AH XII £B SP±33( &8BXI 5b 88BXI BBB *. I§ P±Bb 
BII ?| XH^I 20IB, gf8 P±Bb OlgSIOiAi C\±B 2B2J B±H£90I 01*01 S * AI925 ISIBP. 

PM8 xii£B p^boii eii±m chioiehs 3|^b xH^ymb asoii °jaH/d p±33i aseixi Eb mi?b 
xii eeaib 20011 M/d «bbq. 

£ 3c £ B80II CTiE 8CI±3 BB9AI9XISI Sfl AI±^M EA16IB MP. 

BP±32| M^SAI A|±*| (Compact Disc Recordable Inspection Technology : CDIT)£ 8§SA(9xl 
(C0IA)2I 2J¥ BSE|(95)S SCSI Oil 2J6HA1 SB 8(2 MP. 931 21 ¥ g^E1(95)b 93| gg2A(9xll 
Ell±l PI 01 EH M 2£8CHU Eb 93I SSaAISXIOIIAI XH^B Ell±l CJIOIEIB SCSIM e6ttAH SSBOl 9 

p±33( sbbxi Eb M^ejxie eisib s^rs ^tsaib ^oi ^ibaip. bei^ Aigxtb 9^1 sj 

¥ g^Ei(95)M ISHAH §§3M9XI(CDIA)£I 848 XII 01 61b 5101 J\^t\0. 

E^, All XI b P^B e^AIOil ^§o]XI Eb M^eiXIl e^6|}| ?l5l ^I^^Hl 5§M gJ21£ ^ 
MP. CD El AH 9^1 £1¥ g^EH(95)0ilAH P^BSJ Eb Mis* It ETHb. 9^1 A|gXP( XI § ^ ^1 

SS^OI 921 2J¥ S^EHOII ^98 510111, P^BSI M§ BBOI 9^1 CDIA21 ?j MeBH (41 )0il AH 4^^1 
OJIb A(SX^( XI 9B ^I^^OI 2J^ SSEH(95)0ll/H EI^£IOi SCSI 8 eaH SMMEi(41)0il 398 210IP. 

01 £ Til £9EJb ^I^^E 19 Stab OilEi^^^l ^ ^HB^I^ 19£I2, B ^ CHI 5&8dHb a§ P 

^B^eei^oip. BEiu gas ona^asi ^ b?ib aoiye an p^ab i§2§ bbbq. ci 

EUH 9^1 }|£&E£ 399 01IE^^( 41^^ P^B2J M^Oil Pel 6l5iEb ^Olg 510IB. ?l^&2£ 
399 OHEH^^I P^B2| MIJ01I Q\*l ^SiEb ^Olg 510IP. 

E 4b S ^9011 PE ^P^B §§SAI9x|2| Ui^ ^9011 2|B M^El EAimB MP. 

^ ^S£J EU±B 8§SAf8 ^88lb EE(0|«b ^P^B(60)2f, 9^1 ^P±B(60)M XII 1 ^Ell(48) 
Oil AH EEfOI«(40) OI8A|3lte Oie^lS (46)3 , 931 0I£°!2 (46)2J 9,5l.B.^ OI£^B£j 5HEI01 
(92)a. 9«tB »a±3(eO)8 SI2AI3lb ^HiM EP(62)Sf. 9^1 9«fB BP±3(60)0|| PI 01 EH M l\m 
5|>1U Eb GIIOIPS ?^OiUib S|S9«(70)2(, 931 513 9X1(70)8 ^P^B(60)°I LH^OilAi 21^ 

S Eb 2J^0ilAH LH^£ 0ieA|3lb ^E[0|E 2 EH (64)21, Al^gj°J £S§4M ?l§} MS SP(66)1 5^ 
BP. 

PEfAi 931 sE[OIE EEH(64)2[ ^SjM SEH(62), EP(66)b EEI0IH1 21^25 XllOimb 0(013 
S EMAjlAi (82)011 AH XIAIB S^M B3(g>0l 931 SP 1(62 ,64) £1 g*tM XllOimb AIM HMA1IA1 (80)21 XII 
Oil £311 BP. 

EE! . B ^S2j ^P^B §^SA(9xlb 931 5" ^9X1 (70)M¥EH g^S XH^d^l £9Bg e^6(b B 
^me^^(76)2(, 931 B^me^¥(76)2J l^tMfi oi^6f0j ^5 S 0JIEH99 12] PXIgdSXiPl ^ 
86(b PXIB&!fiaa¥(7B)8 5BBQ. 

BEIB 9^B ^P^3(60)21 ^'9^^011 3|^6(3| ?l§} EII^E CHI 01 EH M 2JMMEH (41 )M^EH S^^S BP 
ffllOI^(90)b SJ^S dlOIEHB ^31 XII 01 M^(74)EM S^6(B, 931 ^31 X1I01 ^^'(74)^ gJ^B PIOIEH 
Oil 3IS5HAI 2II0IXH POISE EE|0I«(72)M ^?eA|?JP. 931 61I0IXH POIEE EP0I^(72)M¥EH 
aiOIXHb 5|g9x|(70)8 16HAH »P±3(60)2| ^9 S^OII 3I^BP. 

EB. 931 BPDIIOI^(90)b 93| B^EI g=3l(76), PXI1 ^]SXH£I¥(78). OfOIBS HMAllAi(82)2} Ql 
01 EH £^£}m S5HA1 S^B PIOIEHS 2J3S Eb PB&'mOl ^MeEH(41)2l ^^3|3| A! 01 21 CHI 01 EH 2J ^ 
X1I0IBP. BEIB 0HIt1(88)b 931 BP HI 01 ±(90) Oil £j#^£Jb dlOIEHM SAI XH96H ¥b 50IP. 

OfOIBM HMA||A1(82)b 93| BEHIH10I±(90)01I A1 B3(6(b ATIP ±B1 Al fi X)l 01 61 £ Oil PE(A1 Alfi 51 
AllAH(80m aOIBa ^AIOII 931 PX|g£!£xHP V(78)0IIA1 PXI86IS XHPB XH»6!S8 B3(g>0(AI OilSEI 
(84)011 XH9B 31^ QI0IP2I XH^^JaS 0IB3I(86)M E^B\0\ ¥d^2| blB ^Si X1I01BP. 931 
DllEEI(84)b 0(0131 H1A|IA1(82) LH01I LH9B Dliea^BS 0IS8(te 5^E 1\&V 20101. 0IS3(XIS bl 
J2 31 (86) 21 ^l^S EB 931 0(0131 HlAllAi(82) U Oil AH ^S6fb 201 3(^S 20IP. 

931 0(0131 H1AIIA1(82) Eb dlB3| (86)011 A1 blB^, 9*tS ^p±33| ^MBXI Eb BBBXI 
BB£1B. B BB011 P^ H Alb □ ±M 211 01 ¥(68) Oil CI^MEilOl A|3lb 2E 3(^8(P. 
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□am » g*g°i sp±3 gnsAHrxioiib &:>i2i as 5b Eafoi«(4om p4oh s^si^ &e 

W. E £101^(40)2} ±£1(48,50,52) AIOI0I01IAH P±31 OlgAPIb Olg 513(46)1 §R8HI 

2iP. 3SH/H P40H2] Ed}0l^(40)2] ga» 5! Olg 5»S(46)SI g*! » »P±3 g^SMSx|2J EM^21 

gsra aioiafb a€«a(4i)i ssio hp. 

aeaa(41)te 6PI 0I0I3S Hs^Ail AH (82) CHI AH «B8Jte P±32| gfigAl Egg^g 4*S8ffe 5101 
3Jg8»P. (HcLIAH AfgXfb 6PI P£32| g8 SAf Elg5fg Edf0|«(41) Xfl LH2] QfOI3£ H^AilAi 
(82)011 AH 4SAI5IHXf C0ib Hi Ail AH (82)011 P£32| g§! SAH 9IB 31^2*1 g§AIU 

2} gAIOI ZIOil WE gSfg ^SAI3IJ2, ei^l ^j^M Ed (41) Oil AH P£32| ggSAJ Blflgsta 4SJAI9I 
JUXf tt fflib «3I DfOI3£ *MAilAi(82)b E £101^(40) Qfl LH2J XllOig^g 4SmE^ 8»3 XF^OI 
P±3 BBSStB ^2!£!P. 

□eg s ire oi cue ^ci^a aasAtsxioii/H azte ap^asi aaa a^at at 3011 □shah ^tmistti 
aaep. 

¥£J, BP£32| §81 SAf6fb 21321 £3011 ^AHAi E 51 6*28*01 BP£32| ^IHfiS/H Ei)± 

M QIOIP1 3|^8fb P±32| S«M tf8»P. 

SP±3fe BJ\\ £IE o] g«21 £IE 01^ S«£l ?^Df. &J| dlE °j g^Oilb 

S# ES3g S32] AI^S2f g>£ QilOIE^f 3«SP. 3 £112 E£3& 33£ AfgXF CHOI El 31 UI^EIfe 
S«0IQ. 0}£fAH £ gig (HI SP±32| g&'S SA18PI ?l6f01 Eil^M CJIOIE]^ J|^£lb S^g SIE 
<»5f 3«0| gp. 

E 5011 EA|£JH 2ib lrC|±32| £ WSOII WE »P£32| EEm SAF8PI ?i6[01 Eil^M QIOIEOf 

IM^Sfe dIE 01^ g«M SP ?xll*!££ EAiam SIP. 

£ ^SOil PE aP±32| BIE 0f£ g«£ H^D^ S<*0l BUfe XlSOil /H*H(Sf 75£ 30^ 00 M 
^ XI S) A|5|SP. ^^1 ^P±32| dIE Of^ S ^ Oil AH E ^ 75 b 32 S 00 X|g^X|fe 

9X121 ?]Xia 91 & XISEi sf^2| oio EEijs =3j| aP. ^>^l ^^I am S^fDamper 

area)0ldf 6101, &J\ SIH g^S ^ 6.5 §£^f bi^^mP. 

^,^1 gEH P^¥bOil S tt9N me STP aoiEl?} ^I^£lb STPA (Standard Test Program Area)S 
^01 ?|x|§!P. ^,^1 STPAS^B ^ 75^ 42S XlSflfXI ^ XI SIP. &OI STPAS«2J M^i^b ^ 32.4 M 
^ §E^f ttt^SrP. 3£iU ^^1 STP QIOlEi^ ^l^£Jb 4^)m ^§6^1 IQSAIiJ ^fi 

b SiP. CO-R XII5g§0ilAH i« Bgj(tact time)E 5LHXI 122 § E Oil AH l§5i^ 5jOI b[^*]6[P. 

3£iHS Af§Xf^f ^ PgjOl 5LHXI 122 Af 01 Oil AH ^fig| °^E^ ^§61^ ^0| Pf^6fP. 

ME fef^l ^ PS°] 5§0il dfdfAH STPCilOIE-i^f J|^£Jb M^^^i ^dl^ ^01^, 01 Oil CQEUH P^32| M 
HOII CTiE §Si£§ BP. PAI ^ E1S0I ^'4=^ STP QIOIEI^ }|^£]b M^^^f EtfOli! 

510112, SES P^3 g^Oil g^E^i ^Of&Cf. OI2f yCHS ^ P^M S^l 612 STP QIOIEl^ ^1^ 
£lb 5fM EIU. 01 Oil blBjloHAH C|^3 B9I0II CJ» SA|2J §^E^F WOtSP. 

3EI2 ^Ol STPAS ^ PM ¥^0ilAi PA| 01^ ^^o^Mi mi g^s 9ix|AI^JP. ^^| gffl §«8 ^ 

75^ 472 §E^XI ?)Xl6fD1. ^ 16.2 §EPf br^5l6rP. 

IE ^^l £IE 01^ S^Oil 5S£lb affl % STPAS32I ^^^b ^§£101 Sib 501 01 U di ^ 

Oil WE: EU±B2\ M^l Eil^M6i^lOII ^§6Fb 501 bf^^W 50IP. 

WVM E 50il EA|£JH gib bl£l ^01 g ^SOil CDE SP^3b ^CI^32J Gil 01 E-j g ^ Oil AH 2^ CH 

zi hoi ei s^e i^^ii am ap. 

H£IB » ^§£1 CDIT01I Afg£jb Eil^B 6!S(STP COOIEDt E^ 0i^5l(ASCI I) 3E(£J£iS2J 0 - 25 
5)1 Afgmb 501 D\~s5\Q. 0\&® 0\±d\ 3E1 S 1011 EAI6H2 2iP. 



5 1 



Decimal Svstem 


Binary System 


EFM Transformation 


Number of 3T Signal 


0 


0 


0100 1000100000 




1 


1 


01001000100000 




2 


10 


01001000100QOO 












242 


11110010 


10010010Q10010 












255 


11111111 


00100000010010 





01 eOilAi 242 3Eb EFM ^5 ^Oilb 3T1^S &0I CDi^Oil STPQI 01 EH S OH^ *\&®Q. 2HU6I 
3 P±3£^Ei QIOlEi XH^AIOil gj£ 3T <m^1 S^6lb 501 OH^ WBP. 32HU 242 3Eb 
^^1 3Tdsl P^ 3E0il bloHAi BTOI 512 SSl^l ffH^Oil WE 3E01I bl6HAH S^6fb 501 
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0\2\ 1>S =?ZS BO±3S E^OI^Oil 9*t8}0| MUS SA(8(te OMB SO. 

£ 6£ B SJSOll WE S0±3 SS3A} 21 §1 EAISfb sMEOIP. 

BH. 2jES£U41)fe Oil S!a(46)S a 01 8(01 M 1 ^B^(48)01l tfOISife aP±3 gOilAj 5f§ ^¥21 
aO£3(60)g Ed[0l«(40)£ 0|gA|£JO. &5I EdiOIH(40) LH£ 0|§a aCI±a(60)b ±SS EEH 

(62)°i ^eoii 9s*ao. 

£J\ 29(62)011 gL\±B(60)J\ S*fHB. DfOIB^ E£AIIAi(82)b ^^M^(41)M¥Ei B5l8f*r 9 

g£| ^SM 918(01 AI^H2| S3 01 5(fe& #EH£ aOig BO. OIIS MOUH AH£ H£/dlAH80)B a 01 81 01 
SO±3(60)a sim^S qa3»(70)B OlgAIL'O^XKa 101 BSD Eb PXJii aa*H£l¥(78) §J H^Hf 
gs^(76) §y 510 EdfOl^ia S30I 5(^61 £5| aOl&O. 

&5i «BSM(70)3i o^aa am^s ois *bs aci^aa aiu^oii 9i»» bioim ^?ixi2j aeon a 
6H/H asaota 103 bsd. 

6Pi a 103 BSia «!<* aoHAH §ia 9*ra a±aa sah 91 a s?i Bsi5f asaa. a as 
bsis/h ^^ey(4i)^ &5i Biasxi(70)» u^aa bie ofs a^a ai 39011 ?uiAi3iafa aaeo. 

&5I SSS B Ef Ml 0I± (90)8 S5HAH 0fOI3£ E£AIIAI(82)£ SgEia, £51 0(013^ H£A1I/H(82)fe g 

51 Bamioi^oojsvaa b5(^o( aim e£aiiai(80)m aoisioi &5i s!a9»(70)a ii^s 

HI 918(01 s^OlE 20(64)1 ^SSCKfl 105 BSD. 

&5i a 105 bsioii aa »5!asxi(70)a oi g goii asiasxittojsvo xH^ygb asoii aoHAH eia a 

aifflSM (70)51 91 K XI9S 511 ^ AH S9B0(a 107 BSD. £51 HI 107 B SI Oil 2|g} ?|x| SSS. 6f 

5i aaias»(70)a oig m^^m assib 3aoii aeHAi ofoia^ e£aiiaU82)oiiai asiaaxKro)?! ?i 

xlB XI BB8MI BO. 

£51 ^d|0IE SEi(64)a ?gOII aB 8*189X1(70)3 0IS8 dlE OfS a^a A|St9(3,» 75£ 30£ 

xi9)oi asEi?i0tn «^6h/h oi^oiaota 117 bsd. 012^ ^oie £EU64)a ^eoii as a^s 

gx|(70)a 0118 S Mbh gn^ ango S( A^i g S H Oil AH ~ Eb ^^M^^l 

01101 BO. 

a 109 bsioiiah a^s^xi(70)a ?ixi5f bie 0^ s^a Aizra(er 75^ 30^)011 ?ixi^oa Dfoia 

£ H^AIIAI (82)011 A1 BBSB, DfOia^ H^A||AH(82)b H£AI|AH(80)M a 01 8(01 ^OIE EEH 

(64)a =?^m EHAI^jQ. 

a£IH £^22x1(70)21 eaHgj oh^OJJOIEH §i ^SAI^AH S^SSxia 0I§1 «ICHE!P. 01 HH %™ 

ssxi(70)2j oig£ n ;h Be oieao. qui ah m\ n^hhj bie 0^ g«2| Al^gOIIAH 

STPAS^a Al^g^HI ^^bQ. 01 3IS0IIAHE D}0ia^ H£Al|Ai(82)b SI^6HAH 

a5iasa(70)a t*a 9ixi» ^a. asiasa^sPAa^a arsod ?i x\o\t x\m aAieota ihb» 
% a ii3 BSD. 

6»>i aaiasa^i sPAa^a arsoii 9im»?iwji oigE-ei^sHAi oi^ouima 115 bsd. 
a^ssxpi sTPAg^a ai^§(^ 75^ 32^ xi g) oil 9iasaian(a 113 bsd, ^Misi(4i)b ^51 

STPAS^Oil Eil^M GIIOIEHS 5|^6fb ^Si ^^Q(Xi\ 119 BSD. 

^51 a 119 BSIb ^£M£H(41)£^EH STP Gil 0IEH51 B EH ffll 01^(90) Oil 2^£ia, 01^ X1ICH £3(7 

4)a a 018(011 aioixn qoiee Edfoi«(72)5f ^msich »fiiasa(70)fc stpas^oii stp giioiehs 

adia a 121 bsioiiai stpas^oii stpqioie^ 51^01 2£sb, ofoias E£M\M(a2)^ pai aqasa 
(70)1 ^i^E^ n^^i oigAiao. opijfxia g^oii aoH ai mm sai aa±a(eo)a 

^(STPA S^)01l Eil^^ CIIOIEHM 5|^6f^ ^201 &SSP. 

a oeoiife 5i^a 91^^ aioip^f s^^es xh^oi oi^cnxib xia ^aoi 4*sao. ^51 lh^ 
asesa aaiaaag n ^ oigAitio. ^. asiaaxi(7o)g sTPAa Aisrsc&r 75^ 32^)a 9ias 

^^HAI^Ib 20|O(a 123 BSD. 

&5I a 123 BSia ^0U 2J8I01 ^5jSSxl(70)5f STPAa A| 2(9 Oil 9l»8(B(a 125 BSD. OfOia^ H 

saAi(82)fe asia9«(70)g ?gs(oi STPAa a^on 5i^a stp qioipi noimoca 127 bsd. 

&5i a 127 BSia ^soii a» aoia a^^ STPAa ^ 9ixi(sf 75^ 42^ xis)7?fxi oi^oixidi, ir^a 
aa(70)a °ixi5f ° k 75^ 42s xisoii 9ia«s fin, stpoioieh a^§g aseoca 129 bsd. 

^5ia H8 2I90II asHAi ao^aa aiE o\% a«2i ^s^^(stpa) s^oii stpqioiehs 5i^ma, 51^ 

a STPQIOIEHg a^8fb 3S0I 0I¥WSP. 

a os. a^a stppioie^ 5i^sa stpqioiehm biamb sfaoi itfitt ^010. ^51 qioiei mm sta 

8 ^51 a 127 BSIOilAi a 129 BSia ^^UISOIIAH 0±3a STPAS^OII 5|^a STPQIOIEHM g^b gOII 
SI^^E£ Ol^CH^ ^OIP. 

^. &5i a 127 bsioiiai a5ia§xi(70)£VEH g^£i QioiEib a^Ei e^^(76)s eauAH £9Bi 
a *. oxia6!saa?(78)oflAi a 011 an s 9 ea axis dsaapi owoiaa. 

^51 oxia dsaapf 01 ^oi a a^aioiEHb Bamioi^oojs ^6hai ^£^^(4^^ a^ao. a 
Esa(4i)fe a^e a^aioiEHsi 011 s a 011 oiai xnsan^ stpoioiehc^i^ ejioieds oiJ2&o(i3i bsd. 
^. ^51 ^^^£^(41)^ ao^aa m§ sai s^ioii bemioi£(90)s §5ha] ^51 e^oi^(40) lh£ a 
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±z± stp aioiEii x\&9\ oiiaaioii xnssm aow sp^3£¥eh xH£SEib aioiai oiiEpoii xis 
^, ^Eeei(4i)2i ofoia^ H^AiiAi(82)b c\±Bs\ sss BBsife §^3f§oii/d BEinoi£(go)8 

S6HAH MI^9EM QIOIEH £^d8 486101 Ai£2| XII (MS 9 Oil QIOIEH §MOI ^6fXI SJE^ BP. 
«3I A 131 BMlOilAi 7ISQI0IEISI 01113 XHg Gil 01 EH 21 (HI a 2*01 ±9 LHOII SffS 0. * QI0IH31 § 

sjaipn bbsq. nau ?is bjioiiai 7isqioiei9 aims xHaaioiasi oiiaaoi ±9 g?n sioiyi 
mi, ¥ aioiEib &oimpB bbbckxii 133 bjd. 

^M^(41)b &5I XII 133 BMI2] BBOl^Oil [IfSfAi S^S P±B21 £M Eb 838 BBBP(Xil 
135 BMI. » 137 BMI). SMBBHWDfe 6P| S*tB P£32] £g 5b 88*21 BB Oi^OII Hid* 

Ai AfgXPf £ 4= 2iE^ P±MBIIOI¥(68)01I P±32J §88 HAIBCKM 139 B2I). 

01&21 ^soiiAisi uoi b g/gg 8&21 at soil oj 6H>M xi| 5 ^ gp^3i aM8a(4i)2i mmm e^oi 

"(40)011 S*MB SS!SSXI(70)B ^^afb STPA g^2S 0|§A|£!P. = , B gg2| ge^U 

Db aoia 5°^ (stp) oil g*b atpi°j ^£ §^21 Aiximoi oieAi^j stpqioipm ^am, 011 □ 
ai fflsefoi. n B^iisa 01 si 011 s a 011 xhsais :>i£ aoiEifl oijnmoi p^B2i o\mm bbbp. 

mm b ttfaoi cue p±b°i EEb ^§21 bbi &:>i e^oi^uo) 21^21 ^m^uoouh w& 

4S6fE^ ^ fib ohcL 

^, B ^ v S2j PE «AI SEHsL £ 3CHI EAiam gib b[2[ U0I . E£}0IH(4O) Xfxil LHOII CHISBI (84)2f bl 
J2^l(86)^f ^b|£iH 9im W. &5I M 127 B2I01AI £J5{SSx|(70)£¥EH gJdlS QIOIEib IQ^III 
(76)1 eaHAH ±9B8 *, PXI8£!£*|£I ¥(78)0II/H ^£ » OH 99 9 ^2J CIXIB tlSxHP?! 01 

^Oi£] XH^QIOIPb 0I0I3S H£AilA1(82)£ 2J3£lb 2E 3Jte»P. 

«3I OfOIB^ H^AilAH(82)^ XHgEIOIEIte bl2^l(86)^ 8692. b|jn^l(86)b «3I OfOI3 

S HSAIlAi (82)011 Ai £J^Slfe XH^dlOIPSf 0il2£l (84)^^Ei gjdiXlb PIOIEH* blJSmOI(X1l 131 BM). ¥ 
QI0IEH21 §^ OI^S BB8ja(» 133 BJI). ^^1 «l 133 B5II2J BBOIVOII WE\M 9^S P^3S| 
Eb BBBP(XD 135 B3II. XII 137 BJI). 

ZIBIH OFOIB^ H^AIIAi(82)b ^^l P^BSJ Eb BB 01^ Oil ECfPAi AfgXPf ^ ^ 

2iE^ U^fiaiOW(68)0ll C\±39\ Emm SA|AIEJP(73I 139 B»). 

Q§, B ^S2J ^SOilAib STP°J ^1^ Eb XH^l EdlOIHl mP£| EdfOI" LH Oil AH ^gafE^ g 
Safin SIXIB. ^ Ei &'(tack time)M mO\D\ ?im01 ^1^21 XH^M PE E^OI^OIlAi ^l^afb 5E ^fbW 
5!0IP. 

Ol&a ^01 Mtr^S B^@ P^Bb P^BM *fOf^b ^Bl(52) 0 |§ 5] S (46) 01 0ISAI3I 

2. P^Bb P^BM ^O^b ^EIM(50)^°S 0l^*iS(46)0| 0l§A|5|7il SP. 

□ E 7S B ^921 P^ ^'A| 0}| Oil CUE §P^B Mg^Af 319 M EAiafb ^MEOIP. 

E 7011 AH b ^ MOPI ?|6I01 g5|S9x|(70)g P^B £g ^^011 STPA2I bfS Oil 

M3\J\ ?|E[ H[§M £S6H ^8 s^EOIP. 

^, P^B £S ^5|S9xl(70)21 S^i^M gAI^Ai ^XH ?|xll BBSH2, ^bf^ STPAS^E^ 01 

^5fb 530IP. », E 78 E 60il EAIS Xil 101 B^IOilAi M 103 B Ml W XI 21 B90I 20IP. 

E 70i|A12[ 1*01 g^OI OI^OiXIE^Mi, 5JUi^2J $\X\J)\X\ 0\W>t\%C\?\ BIOIM ^?ix|2j SgOil 2| 

B SiS2J §5f A|^?|xlM Sgmb BSOI ^^SP. 

Q§, E 8a LHXI 8c b B ttSOII PE SP^B2J §§SAf» ?|fi E PE AIOIII ^SSUl 2iP. 

2iXi, ^»^oi px 3 xilSBSOfi 2JoHAi X1I5@ SP^Bb ^BM(48) ^011 *WX|2(fll 201 B3I). fe^l 
Xil 59 iCI^3I ^Ofb ±Eie(48)l SAPI^ OI^A|^JP(Xil 203 BMI). 

BdlH SAPI LH2J E^0I^(40)2| ^SHOIM ^12 (Xil 205 BMI). ^^1 ^B1(48)2J S|^V2J ^P^BM 01 
6S| S (46) Oil 2J6HAH AHU (sucking) 3 P( Xil 207 B3II). 

m\n AiUB »p±3* ^enoi^ oibai^jk^i 209 bm). ^^i ^anoi ?ioii p^bm ssaibp(h 211 

BMI). BPH M2H0I1 &bP(Xil 213 B Ml ) . 

B PMOil OfOIB^ H£A||Ai(82)b ^^'SSxl (70)M SP^3(60)2| 5iUi^^ 0ISA|3IH(fl| 215 BMI), 
POIM ^?|x|2j seOil 2| WW SSIS9XI2I Oie SS(8 flB AR9M a«BQ(a 217 B50). 

01^. &?\ lfS!S9x|(70)^ »P^32| PE Of 5 S«2| STPA§^2| A|^9M *5IWX|2| §^01 M 229 
BMI^XI Ol^OiXIW, X]\ 217 BMIOilAi XII 229 BMW XI 21 89998 E 62] 3|ga ggJS^I OI^CHXI 
E^ ^Ail^l ^^E!P. 

PM. Sfi!SSX|(70)^ XII 227 BMI0IIA1 STPA 9^2J Al^SOil ?1xl£JS(e OH. OfOIB£ HMAIIA1(82)b ^ 
51 STPA S^Oil QI0IEi8 ^OiEb 998 4SBQ(X1I 231 BMI LHXI XII 235 BMI). 

^»0| aS0ll/H STPA2] 9«0i| STPQIOIEH^ SJH8 OH (XII 237 BM). OfOIB^ H^AilAi(82)b 0101 

^P^32J STPAS^Oil P^B2j §i'f 2Md\J\ ^ Eil^e C||0|E^| 5|^£IOi 2iPB BB8IH. 5|^S Oil 
01 El 8 XH^SfBAI D\£ Q|0IEi2|2i b|29S8 ^SBP(XI| 239 BMI). 

3ZiU P^B2J STPAS^2| 8 ?ixl7?[XI QI0IEI8 XH^SiM OH. XH^9 QIOIEH giPB 01013^ 
Ail Ai(82)b Eil^M QIOIEH 51 5|^£|CH 2^X1 &PI2 BBBP(J8I 237 BMI). 
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' 33B. &?l QfO!3£ HSAj|/H(82)b »S!SS*I(70)S DAI P±32| Ui^ agog OISAIL'P. 
OICDI &5!S§£I(70PI §P±3S| STPA S^°J A|SfS(Sf 75^ 325 XI 8) Oil ¥1x1 fi DIJHXI 0I0I3£ HSAil 
AH(82)b »S!SS£I(70)2| Oil egi|g £A|£P(HI 243 BJI LHXI HI 247 BJI). 

6131 XII 247 EUlOil/d S5|S§X|2| 2XH 9IXPI SP±3S] STPA S3 ARgOH WMSB OB. ±1\ HlOi £ 
5! (74) S! 3I0IXI POISE E£fOI^(72)S| 9S8KHI STPQIOIEISj 31301 0|ipCH£!P(HI 249 B3I » HI 251 

B30). 

£31 HI 251 B2I011A1 STPQIOIEISJ ^1 = 01 &g£J3, OI^Elfe 3I3B QIOIEjg Hl^jSfb 3B8 *MBP. 

oi as as e 621 i§i §^si°£ #aiib ^gg aweo. &i\ 213s qioieisi xh«s>ss hi 253 

B3JI UiXI HI 259 B30). 

£31 HI 259 BJIWXISI ^SOII Sim 01 QIOIEH flg3B0l SSSH. OI* dlI23| (86)011 /H XH4IQI0IEI2I PIE 
QIOIEISI dIESJSOl 0l¥Oi£P(HI 261 B30). 

&3| HI 261 B3II2] OliH^gOII SIQHAH EPOIM(40)OII S*f8 P±33f PJXI Eb *SBXI BBSP. 
= . &3| HI 237 B3JI0H/H HI 261 B3IWXIb gSTS P±32| STPA 93011 BI^M QI0IE13I 313301 SI XI 

$g a*, eii^m aioiEii 3i«! cm oil XH»»2. bisafb stbaixisi ^sb§i ggmu 

□ afAH £31 HI 239 B3II USia HI 261 B3ilOJ1Ai XH^y GflOIEH^ PIE QIOIEHS] blJH »S HI 263 B 311 Oil 
AH CI ^3 Eb L\±B9] BBOI OI^015!P. 

&3| HI 263 B31I01I/H SgP^aS BBS Cl±3b 2^1^(41)°] A 01 81 Oil gfg P±afi tfOl^b ^E!l 

(50)s oi$8it- st a oi oi¥oi&p. §i. ^enoiPf gain, oi£ sisoii sjshah ci^3(60)m Anumoi, 2 

s ±BS(50)£ OI£Al^jP(HI 265 B3II LHXI HI 271 B3||). 

EB, 6»3I HI 263 B3II0IIAH 18 P±3S BBS P±3fc SMMa(41)S| HICH6K)II «3 P£31 *0I¥ 

b ±as(52)s oisnt- sraoi oi^oisptai 273 B3ii lhxi hi 279 Ban. 

£31 HI 271 B3II » HI 279 B 311 Oil SIB §§|0|| WE P±3S| S£l ^ V S0I ». SSMa(41)SI HI 

m\0\\ Oil 5ig(46)8 HI 1 £E!S(48)£ 0IS8J01, HI 1 ^E!M(48) £011 C\±BJ\ EHimb XII BBS! 

p. m\n a±sD\ same, pai smsi p±aa oie^'S(46)oii sjohah e^oi^uo) £<hi swam. 

£31 HI 1 £BM(48) ^011 U±S1\ EHISfXI SfEB , «3| HI 1 r^EJUM j2XIIAI3|/H HI 207 BMS ?l&6f 
01 6T7ISI I§§ e»4 *BKQ(fl 281 B3II LHXI HI 287 B3I). 

OI^SJ E 8Sj B§ P^BSI BBS E£f0IH(40) LUSI 0^013^ H^HI AH (82)01) M ^m\t= 

«B8^aQ. HfiiU E 60ll ^SSIH OI2ib ^AlOIIOIIAHSf B0I P^3S| §9 BBS CD (A LHS] 
MMd-i(41)0llAH ^tysfb 2E PI^5lI2, E 2J^ g^E1(95)0ll S\m ^m\£ 5E P^^P. 



WW 21 MM 

01^ bf£l ^01 ^ l^g HI5S ^CI^3S X\£2.3. ^SAI^AH ^§ S«0|| Eil^M H^Zl^l ^ 

e aiz! moii j\m % Hi^sfoi. p^asi mmm ^sm^i bp. cu^ah s waoii pe ^ci^b ^^sm 

^ Sxlb HI2B 2^ gCI^3S| gUl 4= SiEESAH tlSi^S ^Olb 301 ^^8112, 

SAfOII CQE Eil^M AIB1 10IBAH HISbISS ^^A|^ 4= 2ib SHI^f 2iP. 



1 

AfgXf QIOIE^I 3|^Xi§£Jb 

P^3 SI^^OII ^>OI H^3^ S«0II B^SfOI P^3S| M^l SAfm^l ?l^ Eil^^ GIlOIEUf D\ 
^XlSSJb Eil^M g«l S^8fOt ^^Elb P^3 ^5. 

2 

HI 1 3011 SiCH/H . 

&}| Eil^e g «g en^E QIOIEI^ ^l^£lb HI 1 &}| HI 1 S^SJ S^Oll ±*jS] 01^ 

hi 2,3 s^afb ^'2^ mb p^a 

3 

HI 2 SOII SiOIAi. 

^71 HI 1 33011 Jlifab Eil^M QIOIEH88 51 e ^§25 6fb P^3 ^5. 

4 

HI 1 SOI! ojOiAi, 

gl\ Eil^e EIE OfS 3« LHOil 5S3b ^S2£ mb P±3 ^5. 

5 

HI 1 S LHXI HI 4 » S OiE B SOU £101 Ai. 

&D\ Ell^^ S^g. 9«S| OfX|°| ?IX|OIIAiVEi Al^ofb 511 f§25 6fb P^3 
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